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Abstract: DESCRIPTION (adapted from investigator's abstract): During vertebrate
embryogenesis patterning signals emanate from very discrete centers like the Hensen's node,
the midbrain-hindbrain junction or, in the case of the limb, the zone of polarizing activity
(ZPA) of the apical ectodermal ridge (AER). It has become evident that many of the
molecules that control developmental pathways in insects have homologous counterpartsin
vertebrates. The AER isrequired for vertebrate [imb outgrowth. Formation of the ridge
relies on the previous establishment of the dorso-ventral limb axis. The investigator has
cloned a gene, r-fng, which is expressed in the dorsal ectoderm and in the ridge. Ectopic
expression experiments indicate that r-fng is able to induce additional AERS suggesting that
the AER develops from tissue that is expressing high levels of r-fng adjacent to tissue that is
not, i.e. ar-fng boundary. A similar mechanism has been proposed in Drosophila, where the
fng gene plays a pivotal role in wing development. Identification of the existence of a
common signaling process that mediates the formation of the Drosophilawing margin and
the vertebrate AER will be quite surprising, even in light of previously demonstrated

homol ogies between the two phylogenetic groups, and it will require the isolation of
downstream molecules. In Drosophila, activation of fng induces a cascade of events that
resultsin the activation of the expression of Serrate, Notch, Vestigial, Cut and Wingless at
the dorso-ventral boundary. The investigator has cloned chick homologues of Serrate, Notch
and Cut and shown they are expressed in the AER. By using wild type and limb mutant
embryos, the investigator will study the consequences of disrupting Notch signaling for
establishing and positioning the vertebrate AER. The molecules described above are a'so
required during embryogenesis for other processes like neurogenesis and somitogenesis.
This suggests that during limb development, somitogenesis, or neurogenesis, asimilar
combination of genetic building blocks could be used again and again. Understanding the
way these genetic bricks interact with each other in order to position and establish the AER
will prove to be arewarding enterprise, not only from the point of view of limb
development, but also from a more general perspective of unraveling how evolution has
utilized the same combination of molecules to establish other signaling centers during
vertebrate devel opment.
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